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Although formaldehyde has been commercially used 
for some 90 years, it has only been in recent years that 
hazards associated with exposure have been enumerated; 
important new data added, and battles about exposure 
limits and control have hit the courts and the media. 
In 1983, the V.S. used more than 7.5 
billion pounds of formaldehyde in some 
sixty different industrial applications. 
Formaldehyde is a flammable gas. The 
commercial form is made by reacting 
methanol vapor and air in the presence 
of a catalyst. This produces a fairly pure 
form which is sold either as formalin, 
formaldehyde in a water-base solution or 
in a solid form. 
The popularity of the chemical is not 
surprising: in its commercial form, for-
maldehyde is relatively pure, cheap, color-
less and most important of all, highly 
reactive which makes it useful in linking 
separate molecules to make more complex 
chemicals. 
Formaldehyde helps to make final 
products better. For example: formalde-
hyde and its derivatives are used to give 
paper "wet strength"; formaldehyde is a 
magic ingredient in transforming raw 
animal skin and fur into tanned leather; 
formaldehyde is used to harden and pro-
tect the gelatin surface of film and photo-
graphic papers. 
In addition to its Ubiquitous industrial 
use, formaldehyde works its way into the 
open air as a component of engine ex-
haust, incinerator smoke, and photo-
chemical smog. 
Health Effects 
Formaldehyde produces both obvious 
and more insidious health effects. 
At exposure levels of 0.\-5 ppm, eyes 
burn and tear; upper respiratory passages 
are irritated. At higher concentrations, 
10-20 ppm, coughing, tightening in the 
chest, heart palpitation and a sense of 
pressure in the head are produced. 
When exposure reaches the 50-100 
ppm level and above, serious conditions 
such as pulmonary edema or p~eumoni­
tis sometimes leading to death can occur. 
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Formaldehyde is used in large amounts in many 
settings-hospitals, factories, homes-which means that 
people can be exposed to a potentially hazardous chemical 
in ways they might not expect. 
Here we present an overview of the problem. 
hyde-containing resins, can develop an 
eczema-like reaction on various body 
parts including the eyelids, neck, fingers, 
scrotum, and flexor surfaces of the arm. 
Dermatitis can even be the result of 
contact with contaminated work clothes. 
Exposure to formaldehyde can also set 
off allergic reactions. A worker who has 
an allergy to formaldehyde may react to 
even the smallest amount and might even 
have to leave the job. Sensitization can 
occur suddenly, even after many years of 
exposure. 
While these various health effects have 
long been recognized, it was only in 1979 
that laboratory studies using rats and 
mice were done first by the Chemical 
Industry Institute of Toxicology and sub-
sequently by the New York V niversity 
Institute of Environmental Medicine 
which showed a link with the development 
of nasal cancer. Mutagenic effects in 
experimental animals also have been 
demonstrated. 
The Regulation BaIlIe 
Even before the cancer evidence, for-
maldehyde was recognized as an industrial 
hazard requiring imposed limits. 
The OSHA standard requires an 8-
hour time-weighted average (TWA) con-
centration limit of 3 ppm, a ceiling con-
centration of 5 ppm, and an acceptable 
maximum peak above the ceiling concen-
tration of 10 ppm for no more than a 
total of 30 minutes during an 8-hour 
shift. 
In 1976 with information about the ir-
ritant effects only, NIOSH recommended 
that worker exposure be controlled to 
concentrations no greater than 1 ppm for 
any 30 minute sampling period. 
Workers whose skin comes in contact 
with formaldehyde solutions or formalde-
By 1980-81, an expert panel convened 
by the Consumer Product Safety Com-
~ mission and the Interagency Regulatory J Liaison Group concluded that "it is pru-
dent to regard formaldehyde as posing a 
'-______________ .... ~ carcinogenic risk to humans" and NIOSH 
recommended that formaldehyde be han-
dled in the workplace as a potential 
occupational carcinogen. 
An estimate of the extent of the cancer 
risk to workers exposed to various levels 
of formaldehyde at or below the 3 ppm 
standard has not been formulated but 
NIOSH has called for engineering controls 
and stringent work practices to reduce 
exposure to the lowest fesible limit. 
Restriction on formaldehyde exposure 
is a matter of contention however, and 
there is disagreement about the meaning 
of formaldehyde laboratory test results. 
Currently, while labor unions such as 
the United Automobile Workers, are 
pressuring OSHA for new tougher stan-
dards and immediate steps to limit expo-
sure, and NIOSH is doing mortality 
studies on apparel workers, several courts 
have struck down bans on urea-formal-
dehyde (UF) foam insulation, a decision 
supported by the industry-sponsored Form-
aldehyde Institue. 
Given an issue yet to be fully resolved, 
what can be done to provide protection in 
the interim? 
Who Is at Risk? 
OSHA estimates that some 2.6 million 
workers-many of them women-are 
exposed to formaldehyde in a wide variety 
of industries. 
Approximately half of the formalde-
hyde produced is used to make synthetic 
resins such as urea- and phenol-formal-
dehyde resins which in turn are used to 
make particleboard, fiberboard, and ply-
wood. 
Formaldehyde is extremely important 
to the textile and clothing trades because 
it is used in making creaseproof, crush 
roof, flame-resistant, and shrink-proof 
fabrics. 
Formaldehyde is used in the hospital 
and health care sector for certain medica-
tions, sterilizing jobs,-including in kid-
ney dialysis-and anatomical dissection. 
The use of formaldehyde in embalming 
fluids is required in all states. 
The following list gives an idea of other 


























Although it is not the subject of this 
Fact Sheet, the general public also may 
be at risk. For example, when insulation 
foam is pumped into a horne, formalde-
hyde gas is released and can remain for 
long periods causing eye and respiratory 
irritation. 
What to Do 
The above descri ptions of the use of 
formaldehyde and the product list point 
to jobs where exposure is probable. 
I n the workplace, a tip-off to the 
presence of formaldehyde can be its char-
acteristic pungent odor. Noticeable signals 
such as eye tearing make its presence a 
reasonable suspicion. Tearing usually 
occurs at the 2-3 ppm level. 
In general, the fewer the number of 
employees working with formaldehyde, 
the better. 
There are several approaches to control, 
each with points to keep in mind. Before 
a control program is established, an 
exposure survey should be done. 
ASSESSMENT 
An initial exposure survey should be 
done by competent industrial hygienists 
or engineers and repeat surveys done 
thereafter. There are monitoring devices 
including a portable, direct-reading survey 
instrument available for measuring trace 
quantities of atmospheric formaldehyde. 
Recently, NIOSH has found that passive 
monitoring done by badges that can be 
worn are not as accurate as traditional 
methods. According to "Workers' Com-
pensation Monthly," Feb. 1984, NIOSH 
has informed the manufacturer that the 
device, as marketed, cannot be relied on 
for consistently-accurate readings. 
PRODUCT SUBSTITUTION 
The fact that controlling formaldehyde 
exposure is not a simple matter is quickly 
illustrated by the idea of product substitu-
tion. While this is a seemingly easy 
approach, it's difficult in practice because 
substitutes can in themselves be hazard-
ous. 
CONTAMINANT CONTROLS 
Airborne concentrations of formalde-
hyde can be effectively contained by 
enclosing the source of fumes within the 
work areal and or using local exhaust 
ventilation. Ventilation should be regularly 
checked. Whenever there is a change in 
production or the work process, a reas-
sessment should be done. 
ISOLATION 
Sometimes, employees can be isolated 
in a control booth or room where they 
can direct automatic equipment to do the 
job in a hazardous area. Air in the control 
center should be at greater pressure so 
that air will flow out-not in-to the 
protected area. While such a set-up is 
effective, it does not protect employees 
who must do on-site checks or main-
tenance. 
PERSONAL EQUIPMENT 
Protective gear-respirators, special 
clothes, goggles, gloves-is useful but it 
should not be the primary means of 
controlling exposure to formaldehyde. In 
emergencies, during installation or main-
tenance activities or when engineering 
and work practice controls have failed to 
do the job, PPE is a must. 
EDUCATION 
Informed employees, who know about 
the nature of the problem they face and 
how it is being controlled, can contribute 
to a safer workplace. In addition to the 
facts, employees need to know about 
appropriate personal hygiene measures. 
Worker should also be aware of the need 
to inform their physicians of their work 
with formaldehyde. 
Information about formaldehyde ex-
posure and effects constantly increases 
and it is important to keep up with 
scientific publications as well as regulatory 
agency announcements. Journals are a 
critical source of information. 
For example, in February 1984, the 
"American Industrial Hygiene Associa-
tion Journal" published a study of how 
formaldehyde is used to sterilize autopsy 
rooms and their ventilation system. To 
effectively disinfect a room, concentra-
tions of 8600-14,000 ppm must be used. 
The article describes how such rooms can 
be sealed off, exposure reduced and 
emergencies like fires dealt with. Another 
article in the AIHA Journal, published a 
month later in March, discussed the 
exposure of embalmers to formaldehyde 
and other chemicals. 0 
Much of the above material reflects in-
formation in publications of NIOSH-
particularly Current Intelligence Bulletin 
34: "Formaldehyde: Evidence of Carcino-
genicity" -and of the Chemical Industry 
Institute of Toxicology. The Amalgamated 
Textile Workers union also was helpful. 
For permission to reprint this fact sheet, 
information about bulk orders, or any 
other information on this topic, write to: 
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